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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (currently amended) : A resource management unit for managing one or a plurality of 

resources, comprising: 

a first section that, upon accepting a tentative reservation request designating at least one 
resource, changes a free time period of said designated resource to a tentatively reserved time 
period based on said tentative reservation request, said first section storing therein information of 
said tentatively reserved a -vahd-time period and a issuer of said tentative reservation request; 

a storage unit for storing another at loaot one oaid tentative reservation request in a wait 
queue disposed-corresponding to said eaeh-designated resource, the another tentative reservation 



a second section that issues -generates information of said tentatively reserved time period 
and a corresponding tentative reservation ID in response to said tentative reservation request. 

2. (original): The resource management unit according to claim 1 , further comprising: 
a third section that, upon accepting a tentative reservation cancel request designating said 

tentative reservation ID, cancels said tentative reservation time period to revive said free time 

period. 




lesignating said tentatively reserved time 
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3. (original): The resource management unit according to claim 1 , further comprising: 
a fourth section that, upon receiving a job reservation request designating said tentative 

reservation ID and a reservation time period, changes said reservation time period designated by 
said job reservation request to an actually reserved time period, if said reservation time period 
designated by said job reservation request is included in said tentatively-reserved time period 
corresponding to said designated tentative reservation ID and a issuer of said job reservation 
request matches with said issuer of said tentative reservation request. 

4. (currently amended): The resource management unit according to claim 2, further 
comprising: 

a fifth section that cancels said tentatively reserved time period for which said validity 
tentatively reserved time period has expired to thereby revive said free time period; 

a sixth section that reads out said tentative reservation request stored in said wait queue, 
said sixth section changing said free time period revived by said fifth section to another 
tentatively reserved time period based on said read-out tentative reservation request, said sixth 
section storing information of an issuer of said read-out tentative reservation request; and 

a seventh section that issues said another tentatively reserved time period changed by said 
sixth section and a corresponding tentative reservation ID to the issuer of said read-out tentative 
reservation request. 

5. (currently amended): A job scheduler communicated with at least one resource 
management unit for scheduling a job, said job controller comprising: 
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a first member that issues a tentative reservation request designating each resource of a 
plurality of resources to be used in a job, to a resource management unit managing said each 
resource; 

a second member that receives a notification in response to said tentative reservatio n 
request, the notification indicating either -of a tentatively reserved state of said each resource, or 
indicating storage of said tentative reservation request in a wait queue in response to said 
tentative reservation request ; 

a third member that assigns the job to at least one first resource among the plurality of 
resources , for which said tentatively reserved state is received and selected from among said 
plurality of resources , while excluding at least one second resource among said plurality of 
resources, to create a job schedule including an execution time period of said job for each of said 
at least one first resource , and stores the iob schedule in a storage unit ; 

a fourth member that issues a job reservation request for said first resource, to said 
resource management unit managing said at least one first resource; and 

a fifth member that issues a tentative reservation cancel request for said at least one 
second resource, to said resource management unit managing said at least one second resource. 

6. (original): The job scheduler according to claim 5, further comprising: 
a sixth member that, after receiving a notification of storage of said tentative reservation 
request in said wait queue from said resource management unit, controls said third member to 
create said job schedule either after a designated time interval elapsed since receiving said 
notification without a further notification, or after receiving another notification that said 
tentative reservation request is taken out of said wait queue to said tentatively reserved state. 
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7. (currently amended): A distributed resource management system comprising: 

at least one said-resource management unit according to claim 1 . each of said reso urc e 
management unit comprising: 

a first section that, upon accepting a tentative reservation request designating at least one 
resource, changes a free time period of said designated resource to a tentatively reserved time 
period based on said tentative reservation request, said first section stor ing therein information of 
said tentatively reserved time period and a issuer of said tentative reservation request; 

a storage unit for storing another tentative reservation request in a wait queue 
corresponding to said designated resource, the another tentative reserva tion request designating 
said tentatively reserved time period; 

a second section that generates information of said tentatively r eserved time period and a 
corresponding tentative reservation ID in response to said tentative reservation request ; and 

a job scheduler communicated with said resource management unit, said job scheduler 
comprising: 

a first member that issues a tentative reservation request designating each resource of a 
plurality of resources to be used in a job, to said resource management unit managing said each 
resource; 

a second member that receives information of a tentatively reserved state of said each 
resource from said resource management unit; 

a third member that assigns the job to at least one first resource, for which said tentatively 
reserved state is received and selected from among said plurality of resources, while excluding at 
least one second resource among said plurality of resources, to create a job schedule including an 
execution time period of each of said first resourc e, and stores the iob schedule in a storage unit; 
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a fourth member that issues a job reservation request for said first resource, to said 
resource management unit managing said first resource; and 

a fifth member that issues a tentative reservation cancel request for said second resource, 
to said resource management unit managing said second resource. 

8. (currently amended): A distributed resource management system comprising: 

at least one resource management unit that manages one or a plurality of resources; and 

at least one job scheduler communicated with said at least one resource management unit, 

said job scheduler having a job reservation function including issuing a tentative reservation 

request for a plurality of resources to be used in a job, 
said resource management unit comprising: 

a first section that receives at least one of a tentative reservation request and a job 
reservation request two kinds of reservation r e quests for tentative reservation and job 
reservation , issued by said job scheduler, wherein said tentative reservation is a combinational 
operation of acquiring a reservation state of resources and trying to tentatively reserve resources, 
and is performed designating at least one resource managed by said resource management unit; 

a second section that, if a resource for which said tentative reservation request received 
from said job scheduler does not have another tentative reservation and has a free time period 
thereof, sets a tentatively reserved state for said resource and generates i ssues-information of said 
tentatively reserved state including a tentatively reserved time period in response to said tentative 
reservation request; 

a third section that stores , in a storage unit, a validity time period and information of said 
job scheduler having issued said tentative reservation request in connection with said tentatively 
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reserved time period, wherein said job reservation includes an operation of reserving resources in 
advance for execution of a designated job and is performed via a job reservation request 
designating at least one resource that is managed by said resource management unit and a 
reservation t ime period of said resource to be reserved ; 

a fourth section that accepts said job reservation request and changes the reservation time 
period to be reserved specified by said job reservation request to a job reserved state, if the 
specified time period is included in a tentatively-reserved time period and the issuer of said job 
reservation request matches with the issuer of the tentative reservation request; and 

a fifth section that, when it reaches a start time specified by the job reservation, controls 
to allocate the resource for execution of the job and/or, when it reaches an end time specified by 
said job reservation, controls to release allocation of the resource to the job. 

9. (original): The distributed resource management system according to claim 8, 
wherein said resource management unit accepts two kinds of cancel requests including tentative 
reservation cancel request and a job cancel request issued corresponding to said two kinds of 
reservation requests by said job scheduler. 

1 0. (original): The distributed resource management system according to claim 8, 
further comprising at least one user terminal communicated with said job scheduler for inputting 
through said user terminal a job to said job scheduler, wherein said job scheduler comprises a 
first member that assigns said job input through said user terminal to resources, 

said assignment to resources by said job scheduler including at least one of: 

a process of issuing a tentative reservation request to said resource management unit; 
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a process of creating an execution schedule of the job for resources for which said 
tentative reservation was successful; and 

a process of issuing a job reservation request according to said execution schedule to said 
resource management unit. 

1 1 . (original): The distributed resource management system according to claim 8, 
wherein said resource management unit comprises: 

a schedule storage unit that stores, for each resource managed by said resource 
management unit, information of said job designating said each resource and the time period for 
which said each resource is reserved; 

a tentative-reservation-request storage unit that has a wait queue for each resource 
managed by said resource management unit, wherein a waiting tentative reservation request for 
said resource is stored in said wait queue; 

a tentative-reservation-request receiving section that receives a tentative reservation 
request from said job scheduler and stores information of the tentative reservation in said 
schedule storage unit or said tentative-reservation-request storage unit; 

a job-reservation-request receiving section that receives a job reservation request from 
said job scheduler and stores information of the job reservation in said schedule storage unit; and 

a schedule management section that monitors the information of the job reservation and 
the tentative reservation stored in said schedule storage unit and performs allocation and release 
of resources, and/or discard of said tentative reservation according to the information of said job 
reservation and said tentative reservation. 
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1 2. (original): The distributed resource management system according to claim 1 1 , 
wherein said resource management unit comprises: 

a tentative-reservation-cancel-request receiving section that receives a tentative 
reservation cancel request from said job scheduler and discards information of a corresponding 
tentative reservation from said schedule storage unit or said tentative-reservation-request storage 
unit; and 

a job-cancel-request receiving section that receives a job reservation cancel request from 
said job scheduler and discards information of a corresponding job reservation from said 
schedule storage unit and releases resources allocated to the job. 

1 3 . (original): The distributed resource management system according to claim 8, 
wherein said job scheduler comprises: 

a waiting-job storage unit that temporarily stores information of a job input through said 
user terminal; 

a schedule storage unit that stores information of a job for which reservation is confirmed 
for each resource; 

a job-execution-request receiving member that receives a job execution request from said 
user terminal and stores contents of said job execution request in said waiting-job storage unit; 

a job scheduling member that takes out a job stored in said waiting-job storage unit and 
assigns the job to resources, said assignment of the job to resources including the issuing of a 
tentative reservation request to said resource management unit, the creation of a job execution 
schedule, and issuing of a job reservation request to said resource management unit. 
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14. (original): The distributed resource management system according to claim 13, 
wherein said job scheduler comprises: 

a j ob-cancel-request receiving member that, upon receiving a j ob cancel request from 
said user terminal, discards a waiting job stored in said waiting-job storage unit or a 
corresponding job registered in said schedule storage unit, and issues a job reservation cancel 
request to said resource management unit. 

15. (original): The distributed resource management system according to claim 8, 
wherein said resource management unit further comprises: 

a sixth section that assigns resources managed by said resource management unit for 
execution of said job according to a job reservation request received from said job scheduler; and 

a seventh section that, upon receiving a tentative reservation request for already, 
tentatively reserved resources, stores said tentative reservation request in a wait queue provided 
for each of the resources, wherein when a tentative reservation is discarded due to a tentative 
reservation cancel request or the expiration of a validity time period, a tentative reservation 
request directed to the same resource as the discarded tentative reservation is taken out of the 
wait queue, and becomes a valid tentative reservation, 

an eighth section that, when the tentative reservation request is taken out of said wait 
queue, issues a notification of said valid tentative reservation to said job scheduler having issued 
said tentative reservation request, 

said job scheduler further comprising: 
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a first member that controls such that, when the tentative reservation request issued by 
said job scheduler has entered said wait queue, creation of job execution schedule waits until said 
tentative reservation becomes valid and then starts the creation of an execution schedule thereof. 

16. (original): The distributed resource management system according to claim 14, 
wherein said first member of said job scheduler further controls such that, if the tentative 
reservation request does not become valid for the tentative reservation request in a predetermined 
time interval until, the process proceeds to said creation of said job execution schedule while 
excepting the resource corresponding to the tentative reservation request stored in said wait 
queue. 

1 7 . (currently amended) : A method for use in a resource management unit that manages 
one or a plurality of resources, the method comprising th e steps of : 

upen-accepting a tentative reservation request designating at least one resources 
changing a free time period of said designated resource to a tentatively reserved time 

period based on said tentative reservation requestirand 

storing said tentatively reserved a-^ahd-time period and a issuer of said tentative 

reservation request; 

storing another at least one said tentative reservation request in a wait queue disposed 
corresponding to said each-designated resource , the another tentative reservation request - fer- 
which another tentative reservation request designating said tentatively reserved time period 
already exists ; and 
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generating issuing-information of said tentatively reserved time period and a 
corresponding tentative reservation ID in response to said tentative reservation request. 

18. (original): The method according to claim 17, further comprising the step of: 
upon accepting a tentative reservation cancel request designating said tentative 

reservation ID, canceling said tentative reservation time period to revive said free time period. 

19. (original): The method according to claim 17, further comprising the step of: 
upon receiving a job reservation request designating said tentative reservation ID and a 

reservation time period, changing said reservation time period designated by said job reservation 
request to an actually reserved period, if said reservation time period designated by said job 
reservation request is included in said tentatively-reserved time period corresponding to said 
designated tentative reservation ID and a issuer of said job reservation request matches with said 
issuer of said tentative reservation request. 

20. (original): The method according to claim 17, further comprising the steps of: 
canceling said tentatively reserved time period for which said validity time period has 

expired to revive said free time period; 

reading out said tentative reservation request stored in said wait queue, 

changing said free time period revived by said fifth section to another tentatively reserved 

time period based on said read-out tentative reservation request, 

storing information of an issuer of said read-out tentative reservation request; and 
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issuing said another tentatively reserved time period changed by said changing step and a 
corresponding tentative reservation ID to the issuer of said read-out tentative reservation request. 

21 . (currently amended): A method for use in a job scheduler, communicated with one 
or a plurality of resource management units, for scheduling a job, said method comprising-the 

issuing at least one tentative reservation request designating a plurality of said resources 
to be used in a job to at least one resource management unit managing said plurality of said 
resources; 

receiving a notification in response to said tentative reservation request, the notification 
request indicating either ef-a tentatively reserved state of said each resource, or the indicating 
storage of said tentative reservation request in a wait queu e in response to said tentative 
reservation requ e st ; 

assigning the job to at least one first resource among the plurality of resources , for which 
said tentatively reserved state is received and selected from among said plurality of resources , 
while excluding at least one second resource among said plurality of resources, to create a job 
schedule including an execution time period of said job for each of said at least one first 
resource; 

issuing a job reservation request for said first resource, to said resource management unit 
managing said at least one first resource; and 

issuing a tentative reservation cancel request for said at least one second resource, to said 
resource management unit managing said at least one second resource. 
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22. (original): The method according to claim 21 , further comprising the step of: 
controlling, after receiving a notification of storage of said tentative reservation request in 

said wait queue from said resource management unit, said third member to create said job 
schedule either after a designated time interval elapsed since receiving said notification without a 
further notification, or after receiving another notification that said tentative reservation request 
is taken out of said wait queue to said tentatively reserved state. 

23 . (currently amended): A method for use in a distributed resource management system 
including at least one resource management unit for managing at least one resource and at least 
one job scheduler communicated with said resource management unit, having a job reservation 
function including issuing a tentative reservation request for a plurality of resources to be used in 
a job, said method comprising the steps of : 

receiving at least one of a tentative request and a iob reservation request t wo kinds of 
reservation requests for tentative reservation and job reservation in said resource management 
unit, issued by said job scheduler, wherein said tentative reservation is a combinational operation 
of acquiring a reservation state of resources and trying to tentatively reserve resources, and is 
performed designating at least one resource managed by said resource management unit; 

setting in said resource management unit a tentatively reserved state for said resource and 
generates issumg-said tentatively reserved state including a tentatively reserved time period in 
response to said tentative reservation request, if a resource for which said tentative reservation 
request received from said job scheduler does not have another tentative reservation and has a 
free time period thereof; 



14 



AMENDMENT UNDER 37 C.F.R. §1.111 Attorney Docket No.: Q80487 

Application No.: 10/804,110 

storing in said resource management unit a validity time period and information of said 
job scheduler having issued said tentative reservation request in connection with said tentatively 
reserved time period, wherein said job reservation includes an operation of reserving resources in 
advance for execution of a designated job and is performed via a job reservation request 
designating at least one resource that is managed by said resource management unit and a 
reservation time period of said resource to be reserved ; 

accepting by said resource management unit said job reservation request and changing 
the time period to be reserved designated by said job reservation request to a job-reserved state, 
if the designated time period is included in a tentatively-reserved time period and the issuer of 
said job reservation request matches with the issuer of the tentative reservation request; and 

controlling to allocate the resource for execution of the job, when it reaches a start time 
designated by the job reservation, and/or to release allocation of the resource to the job, when it 
reaches an end time designated by said job reservation. 

24. (original): The method according to claim 23, wherein said resource management 
unit accepts two kinds of cancel requests including a tentative reservation cancel request and a 
job cancel request issued corresponding to said two kinds of reservation requests by said job 
scheduler. 

25. (original): The method according to claim 23, further comprising the step of 
assigning a job to resources in said job scheduler, said job being input from a user terminal to 
said job scheduler, said assigning step comprising the steps of: 

issuing a tentative reservation request to said resource management unit; 
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creating an execution schedule of the job for resource? for which said tentative 
reservation was successful; and 

issuing a job reservation request according to said execution schedule to said resource 
management unit. 

26. (original): The method according to claim 23, further comprising, upon receiving 
said tentative reservation request in said resource management unit, the steps of: 

storing information of a corresponding tentative reservation in a schedule storage unit or 
in a wait queue provided in said resource management unit for each of said resources; 

upon receiving said job reservation request in said resource management unit, storing 
information of a corresponding job reservation in said schedule storage unit; and 

monitoring the information of said job reservation and said tentative reservation, to 
perform allocation and release of resources, and/or discard said tentative reservation based on the 
information of said job reservation and said tentative reservation. 

27. (original): The method according to claim 23, further comprising the steps of: 
receiving a tentative reservation cancel request in said resource management unit from 

said job scheduler to discard information of a corresponding tentative reservation from said 
schedule storage unit or said wait queue; and 

receiving a job reservation cancel request from said job scheduler to discard information 
of a corresponding job reservation from said schedule storage unit and release resources 
allocated to the job. 
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28. (original): The method according to claim 23, further comprising the steps of: 
receiving a job execution request from said user terminal to store contents of a 

corresponding job in said job scheduler; and 

creating a job schedule corresponding to said job execution request in said job scheduler, 
wherein said assignment of the job to resources including the issuing of a tentative reservation 
request to said resource management unit, the creation of a job execution schedule, and the 
issuing of a job reservation request to said resource management unit. 

29. (original): The method according to claim 28, further comprising, upon receiving a 
job cancel request from said user terminal in said job scheduler, the steps of: 

upon receiving a job cancel request from said user terminal, discarding in said job 
scheduler a waiting job stored in a waiting job storage unit or a corresponding job registered in 
said schedule storage unit; and 

issuing a job reservation cancel request from said job scheduler to said resource 
management unit. 

30. (original): The method according to claim 23, further comprising the steps of: 
allocating resources managed by said resource management unit to execution of said job 

according to a job reservation request received from said job scheduler; 

upon receiving a tentative reservation request for already, tentatively reserved resources, 
storing said tentative reservation request in a wait queue provided for each of the resources, 
wherein when a tentative reservation is discarded due to a tentative reservation cancel request or 
the expiration of a validity time period, a tentative reservation request directed to the same 
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resource as the discarded tentative reservation is taken out of the wait queue, and becomes a 
valid tentative reservation, 

upon the tentative reservation request being taken out of said wait queue, issuing a 
notification of said valid tentative reservation from said resource management unit to said job 
scheduler having issued said tentative reservation request; 

controlling in said job scheduler such that, when the tentative reservation request issued 
by said job scheduler has entered said wait queue, creation of job execution schedule waits until 
said tentative reservation becomes valid and then starts the creation of an execution schedule 
thereof. 

3 1 . (original): The method according to claim 30, further comprising the step of: at the 
end of the predetermined time period, ignoring the tentative reservation request stored in said 
wait queue and proceeding to the creation of an execution schedule, if the tentative reservation 
request does not become valid in a predetermined time period. 

32. (currently amended): A distributed resource management system comprising: 
a resource management unit for managing at least one resource; 

a j ob scheduler communicated with said resource management unit to schedule a j ob to 
use said resources; and 

a user terminal communicated with said job scheduler for consecutively issuing a 
tentative reservation request and a job reservation request for each said resource to said resource 
management unit; 

said resource management unit comprising: 



18 



AMENDMENT UNDER 37 C.F.R. §1.111 Attorney Docket No.: Q80487 

Application No.: 10/804,110 

a first section that receives said tentative reservation request from said job scheduler to 
set a resource designated by said tentative reservation request in a tentatively reserved state; and 
a second section that, when a tentative reservation request is issued for an already, tentatively 
reserved resource, stores the tentative reservation request in a wait queue of a storage unit, 
wherein said user terminal requests said job scheduler to execute a job, and wherein said job 
scheduler comprises a first member that, after issuing a tentative reservation request to said 
resource management unit, determines resources to which the job is assigned and issues a job 
reservation request to said resource management unit to reserve the resources necessary for 
execution of the job. 

3 3 . (original) : A distributed resource management method for a distributed resource 
system including at least one resource management unit that manages one or a plurality of 
resources; at least one job scheduler communicated with said at least one resource management 
unit and schedules a job to use said resources; and at least one user terminal communicated with 
said job scheduler, said method comprising the steps of: 

consecutively issuing a tentative reservation request and a job reservation request from 
said job scheduler for each said resource to said resource management unit; 

after a tentative reservation request is issued for an already, tentatively reserved resource 
from said job scheduler, storing said tentative reservation request in a wait queue of said resource 
management unit; and 

after issuing a tentative reservation request to said resource management unit for each 
said resource, said job scheduler determining resources to which the job is assigned and issuing a 
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job reservation request to said resource management unit to reserve the resources necessary for 
execution of the job. 

34. (currently amended): A program , embodied on a computer re adable medium, for 
running on a computer constituting a resource management unit, which manages one or a 
plurality of resources, said program comprising defining the steps of : 

upen-accepting a tentative reservation request designating at least one resource^ 
changing at least one free time period of said designated resource to a tentatively reserved 
time periodirand 

storing information of said tentatively reserved a validity t ime period and the issuer of 
said tentative reservation request in a storage unit; 

storing another said-tentative reservation request in a wait queue for one of said at least 
ene- designated resource , the another tentative reservation request desi g nating said that already 



generating i ssuing-information of said tentatively reserved time period and tentative 
reservation ID in response to said tentative reservation request. 

35. (original): The program according to claim 34, further defining the step of: 
upon accepting a tentative reservation cancel request designating said tentative 
reservation ID, canceling a tentative reservation corresponding to said tentative reservation ID to 
cancel said tentatively reserved time period to revive said free time period. 




-tentatively reserved time period; and 
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36. (original): The program according to claim 34, further defining the steps of: 
upon receiving a job reservation request designating said tentative reservation ID and a 

request time period, changing said request time period designated by said job reservation request 
to a job-reserved time period, if said request time period is included in said tentatively-reserved 
time period corresponding to said tentative reservation ID and the issuer of said job reservation 
request matches with the issuer of said tentative reservation request. 

37. (original): The program according to claim 34, further defining the steps of: 
canceling said tentatively-reserved time period for which said validity time period has 

expired to revive said free time period; 

taking a tentative reservation request out of said wait queue, changing said revived free 
time period to another tentatively reserved time period based on said taken out tentative 
reservation request, and storing information identifying the issuer of said taken out tentative 
reservation request in the storage unit; and 

issuing a notification of said another tentatively reserved time period and a tentative 
reservation ID corresponding to said another tentatively reserved time period to the issuer 
thereof. 

3 8 . (currently amended) : A program , embodied on a computer readable medium, for 
running on a computer constituting a job scheduler, that is communicated with a resource 
management unit, which manages one or a plurality of resources, said program comprising 
defining the steps of : 
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issuing a tentative reservation request for each of resources to be used by a job to said 
resource management unit managing the resource; 

selecting resources to which said job is assigned from among resources that are 
tentatively reserved by said resource management unit and determining a time period for 
execution; 

issuing a job reservation request for each of the resources determined by said selecting 
step to said resource management unit managing said selected resource; and 

issuing a tentative reservation cancel request for at least one of the resources tentatively 
reserved by said tentative reservation request issuing step to said resource management unit 
managing the resource. 

39. (original): The program according to claim 38, further defining the steps of: 
upon storing said tentative reservation request in a wait queue of said resource 
management unit, said job scheduler controlling to proceed to said selecting step after a 
predetermined time period has elapsed or a notification of said tentative reservation request 
having been taken out of said wait queue has arrived. 



